Non-enzymatic reduction of aliphatic tertiary amine N-oxides mediated by the haem moiety of cytochrome P450.
1. The mechanism of reduction of aliphatic tertiary amine N-oxides to tertiary amines in liver microsomes was examined and a novel type of reduction by cytochrome P450 was found. 2. Rat liver microsomes exhibited a significant N-oxide reductase activity toward brucine N-oxide and imipramine N-oxide in the presence of both NAD(P)H and FAD under anaerobic conditions. These N-oxide reductase activities were inhibited by carbon monoxide or air. However, the activities were not abolished by boiling the microsomes; indeed, in the case of brucine N-oxide, the activity was enhanced. 3. The activity toward brucine N-oxide was also observed after the conversion of cytochrome P450 to cytochrome P420. Cytochrome P4502B1 alone exhibited the reductase activity in the presence of both NAD(P)H and FAD. After the removal of haem from cytochrome P4502B1, the activity was observed in the haem moiety, but not in the cytochrome P450 apoprotein. 4. Photochemically reduced FAD was effective in the reduction in place of NAD(P)H and FAD. 5. The N-oxide reduction appears to proceed non-enzymatically, catalysed by the haem group of cytochrome P450 in the presence of a reduced flavin.